Bactericidal activity of porcine neutrophil secretions.
Antimicrobial proteins in neutrophil granules exert their bactericidal activity both within the neutrophil phagolysosome and as components of neutrophil extracellular traps. This study evaluated the bactericidal activity of porcine neutrophil secretions against four bacterial pathogens of swine. Porcine neutrophils were treated with or without phorbol myristate acetate (PMA), then the resulting supernatants were incubated with Escherichia coli K-12, Streptococcus suis, Actinobacillus suis, or Pasteurella multocida, and the surviving colony forming units were enumerated. Supernatants of PMA-activated neutrophils killed an average of 95% of E. coli K-12 cells, relative to supernatants from untreated neutrophils. Inhibition of elastase activity using chloromethylketone (CMK) prior to PMA stimulation significantly reduced the bactericidal activity of the neutrophil supernatants; 57% of the PMA-induced bactericidal activity against E. coli K-12 was estimated to be elastase-dependent. The same neutrophil supernatants had lower bactericidal activity against S. suis, A. suis, and P. multocida, with 30%, 36% and 13% reduction in bacterial numbers, respectively. The cathelicidin porcine myeloid antimicrobial peptide (PMAP)-36 and lactotransferrin were among the proteins identified in the supernatants of PMA-stimulated neutrophils by mass spectrometry. These findings imply that elastase-activated proteins, such as cathelicidins, are partially responsible for the bactericidal effect of porcine neutrophil secretions, but non-elastase-dependent proteins such as lactoferrin may also contribute. Further, the secretions of activated neutrophils were effective in killing the avirulent E. coli K-12 but were less effective against the other bacteria tested, suggesting that these pathogens may have evolved mechanisms to resist neutrophil-mediated killing.